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From: Frcdcrick C. Jlills. Stal’f’Scitmist. DTP. OTRR. BER k* * 

To: :\mv Roscnbcrg. 11.D.. Dtrcctor. DTP. Barry C’hemcy. Ph.D.. Deputy Director. DTP 
cc: Serge Beaucagc. Ph.D.. I>TP. &try Kikuchi. Ph.D.. DTP. Lori Tull. R.N. DARP. 

OTRR. Jeanne Dclasko. K.S.. DARP. OTRR 
Cc : tilt 

Subject : BLA STYLI 0705 I 
NESP (Novel Erythropocsts Sttrnulutm, 0 Protein) for treatment and prevention of anemia 
in end-stage renal disease 

Manufacturer: Amgen. Inc. 

Specific Topic: (‘31 & C’ ~c\‘Ic\\ 01’ HLA STNLI 0395 1. 
fhis review con13ms: 

I. A revtew of the orrgmul BL:I submission for NESP expression construct. cell 
banks. viral validation. viral clearance, drug substance comparability, intermediate 
products. drug product. and selected methods validation. 

2. A review of Amendment I2 (a major amendment, arising from the August 3 1, 
2000 CMC teleconference) 

3. A review of Amendment 16. which deals with quantitation of Northern blots. 
4. The February 16. 2001 complete response letter 
5. A review of Amcndmcnt ‘6. lvhich is a response to the February 16. 2001 CR 

letter 
6. Minutes of the April __. ‘7 7001 CM & C teleconferences, in which minor 

information requests anstng from review of Amendment 26 were discussed. 

For further review of the BLA and Amendment 12. including review of NESP 
production culture, puriftcatton. drug substance characterization and lot release. and the 
majority of method validations, see the review by Dr. Serge Beaucage, DTP. OTRR. For 
discussion of the immunogencity assay, see the review by Dr. Gary Kikuchi, DTP. 
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1. Cell Ranking 
Summan’ of the NESP Expression Construct 

NESP has two Aiitmnd S-linked glycosyl proups relative to _ for a 
total of five N ~~ycos~la~ron SIICS. This 1va.s accomnlished bv ( .- 

-___-_-- 

I 

. _ _.__ _ _- -.__ --...--- 

c 

/ - 

s - .._.. ___-- ._..._I___.. ___.~ ._.._ .~- _-__ - ._.._.___ 



j - 

L-v . . .__..,.... - .______ -. _ ..-_. __ __....._ ____. _- ._.. ..-___-I-.-I_--.--’ 

Validation of the -’ production piasmid. 

\. ._ - ._..- __ .._- ,-._. -. _.___ _ _.._,._. -__. ,___.__._ -._-- -... _--- --.-----.- 

Summary of Issues Regarding the NESP expression construct 
This section is straightforward and complete. There are no reviewer’s comments on this 
section 

Creation and validation NESP Cell Banks 
The -----Ccc- productton plasmid was 

__-.._ ._ -- ..___ -_- -... -- ._ .___ - ._____--_-- -________. --.--. 

--. 

Summarv of Genetic stabilitv of the CHO NESP cell line during storage and production. 
1. 

7 -. 

3 . 

Northern. Southern blotting, and sequencing of the NKSP product gene was 
performed on the MCB. WCB. EPC, and cells culture beyond the normal number of 
generations for a production run. 
Viabi tity. growth. and Popuiation Doubling Levels (PDLs) were determined as part of 
the process i*alidation . . to ensure consistent process 
performance. 
Cell density and t*iabllity are monitored for each thawed vial prior to production to 
cnsurc manufacturmg consistency. 



1. The NESP protcln has hccn complcteiy sequenced from EPCs 

Jlastcr Ccl1 Bank ( JIWLZ 

_.. . - ..-.-- ..--- - .- _. . ..- ----- 

_ _ ._. ..--_-..-_--- _...__ - .--_- --- 

Question I, Please ticsmhc IIW sccurrt~~ measures that prevent mixing-up MCB- , the 
cwrrenl MCB) ~*irlt orher AIC’B clones. 
Summarizing the response m Amendment 12: 
Amgen describes adequate procedures for tracking individual MCB vials. which involve 
a unique identltication number tbr csch vial. Vials are a stored in dedicated canisters 
under the control 01-a C’cil Bank manager. in a secure. access-controlled warehouse. 

Screening of MCB -. for vnal and microbial contamination 
MCB - was extensively screened for endogenous and exogenous viral 

contaminants. sterility, mycoplasma. and species identity. Except for sterility testing, 
which was done at Amgen, all testing was done at, - 

1. Thin section EM 
Cells from MCB-’ were fixed. sectioned and examined by EM. At least 100 cell 
sectlons. selected in a manner that a high proportion of these ceils originated from 
different individual cells. v.‘crc csamined at > 50.000 magnification. The ceils were 
evaluated for the presence or absence of viral particles, and in particular. for type A and 
:or type C retroviral particles. There was no evidence for viral particles by this assay. 
(see firrther discussion helorv ott/br relrovirul particles observed in negative staining on 
End of Production Cells) 

7 -. Inoculation into animal models 
Embryonated eggs were inoculated by several routes. Allantoic and yolk sac 

injections allow detection of orthomyxoviriuses (influenza), and paramyoxviruses 
( paramfluenza. mumps, and measles), Herpes viruses, rickettsiae. myoplasma. and 
bacteria. Chorioallantoic membrane and amniotic cavity injection allow for detection of 
HSV. vaccinia. and variola virus. 

Inoculation of suckling mice allows for detection of Togavirus. Bunyavirus. 
Fla~~~~rus. Picoma viruses. and HSV. Guinea pigs were inoculated to allow for detection 
01‘ paramyxovirus (Sendai ). and rcovlruses. .4dult mouse injections were performed to 
allow tbr dctcctlon ofcossak~ \,irus and Flavivirus. All of these animal model assays 
ga1.c no c\.idcncc for \.lral contamination. 

I - 
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\IIIS c/I~I~~I/ cclis suppon rcplicatlon of xcnotropic. amphotropic . MCB. 3nd ccotropic 
nlurlnc Icukcmla rctro~~ruscs. .\/I~.v (II~IIIII ceils \\eerc cocuitured with MCB+ ~11s for 
1iL.L’ ptlssagcs. ..I - ;1ss3y 1~3s used to test for infection rctrof.irus. Thcsc assays 
gave no evidence ofrctro\.lruscs. 

1. In \‘ltro \.lral tests 
Supcmatants from MC’ - cc)is \\crc Incubated \vith MRC-5 (HuEK line), VERO. 
CHO K 1. Bovine Turbtnatc. 3nd SIH 313 cells. This panel of cell lines will detect 
Picomavirus (poiiovn-us. co\s3k1\1rus A. B. cchovirus. rhinovirus): Orthomyxovirus 
(intlucnzs); P3ramysovn-us tparalntiucnza. mumps. measles) Hcrpesevirus (HSC’ and 
C>l\‘) Adenovirus. und Rcov~rus. Thcsc assays were negative for viral contamination. 

25. MCB -R ceils wcrc found to be negative for Mn *’ and Mg” dependent reverse 
transcriptase activities. This is an assay performed on MCB medium by - 

-’ . A similar assay on lysed ceils would 
yield 3 signal - 2.S 3hovc hackgrc&d. 

MCB - cells \\ crc anaiylcd for isoenzymes nnd found to possess 3 pattern 
consistent with CHO cell ongm. They also express hamster cell surface antigens. MCB 
ampules are stored in limited access iacilities in multiple, geographically different 
locations to insure safety of supply. 

Working Ceil Bank (WCB -- 
An ampule from MCB - was thawed and first expanded as an adherent culture, 

;Ind then further expanded in suspension culture in spinner flasks. Ampules containing - 
I-c cells were frozen to crcatc - ampules of WCB- During the MCB to WCB 
expansion, the ceils underwent - population doubiings. Because each MCB ampule can 
yenernte - ampules. 3 long-term supply of product is guaranteed. 

Tests on WCB - 

1. Sterility testing: performed or- andomly selected vials. There was no microbial 
qowth, and samples met USP sterility test requirements. 

1 -. Mycopiasma: DNA st3ining 3nd agar and liquid culture. There was no staining and 
no evidence of growth. 

3. in vitro viral cultures: Utilized a panel of five cell lines as per item MCB item 4. 
There was no evidence of viral growth. 

The growth charactcristlcs of WCF-L were confirmed by em- 
.- analysis as per the MCB. (T3bles IIC-8 and IIC9) The WCB - ampules 

\t’crc divided among multiple LN:! Dewars for storage. Like the MCB. WCB ampules are 
stored 31 gcographicaiiy dlf’fcrcnr locations. As Minor Question 2 from the S/3 1 /ZOO0 

I - 
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tcleconferencc Amycn \vas asked to pro\idc specitics on the geographically distinct 

locations: i.e. 
Minor Question 7. I’l1’tr.w p’wlll’ SplY~rficr (III the ,~cqgnipl~ic~lll!~~ distinct storage iocations 

+WB- 2-a ~.rnd iC’C*B - 

Summarizing the rcsponsc m .\mcndmcnt 12: 
The MCB is stored in --- ;II Thousand Oaks. ivhile MWCB vials are stored 
also stored in + and - ,t Thousand Oaks, Amgen p and the 

End of production cells 
EPC from three lots ivcrc us&: One GLP run used to manufacture material for toxicology 
studies and IWO GMP IWIS. 

1. In vivo viral testing: Study reports for protocol numbers C30193.03 
3 -. Mycopiasma-DNA stammg and agar and liquid culture. No staining and no evidence 

of growth. 
3. Negative Stain EM (Study reports for Protocol number C30022.04) Two lots gave 

evidence of particles at the detection limit of the assay ( 1.3 x IO 6particles/mi of test 
sample), while a third lot \vas negative. Amgen states that they 

. 

In the issues communicated to Amgcn in the 8/3 l/2000 teleconference, this was 
addressed by minor point 6.. i.c. 
6. Please provide origrnal figures for the negative staining electron microscopy for the End 

of Production Cells tStuc(r* reports for Protocol number C30022.04) 

Original figures were supplied in Amendment 12, and judged by Dr. Rona Leblanc, DTP, to 
demonstrate viral particles. 

4. Inoculation into Pathogen -Free Mice: check for anti-viral antibodies 
a. per os-enteric viruses tn alimentary canal 
b. intranasal 
C. intraperitoneal 

After 28 days blood was collected and antibodies to 15 different viruses were measured in 
serum (ELISA or IFA: Table II C-7, specific procedural details are found in - 

Positive control sera gave appropriate virus-specific reactivity for 
each virus, and negative control mice were negative for antibody to the virus for ELISA 
or IFA was performed. Thcsc assays were negative for mice inoculated with End of 
Production Cells. 

5. In vitro viral cultures-panel of five cell lines as per item MCB item 4. There was no 
evidence of viral growth. 

6. Growth characteristics 

Confirmed requirements for growth. Ability to grow on HT medium, Retarded growth 
and killing at---. conccntrattons higher than --- which is the highest concentration 
LII which the cells were sclcctcd. 
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(;cnctic stabilitv ot’thc SESP ccl1 hanks. 
Southcm Blots 
DNA was analyxd from JlCB - WCB -. WCB - EPC. WCB - _. CHO 
DFR’ cells (nc@vc control 1. Cl10 DFR‘ cell DNA spiked with -4ESP at -z. 

Blots \vcrc h>hr~di/cJ lvith seven different probes: 
-4ESP vector DS.4. .--- .NESP cDNA, and oligos for (1) 5’ UTR. (3) 5’ end 

of NESP coding scqucncc. {-:) t’ NESP UTR. (4) Internal position in the DHFR 
minigene. (5) 3’ position 111 the DHFR minigene. 
In addition to the cxpcctcd hands arIsing from the intact NESP production construct, two 
rearranged spcc~s \vcrc dctcctcd 
Explanations of rcarrangt’d spcctcs (pertains to both Southern blots-above, and Northern 
blots-below): 

The first rearrangement is a - from -’ ’ 

.-----. 0 

c. ... .... . .. . ... . - ... . ..- ..I I 

-. ..... -. ....... ..-. .. -- ---- 

A second rearrangement is a Ye- from 

._. - . .-- ..-- ._..._ -.- .- . ..__- --- 

.c ____ J _.__I____-_____ - __- 

In minor question 3. from the 813 l/2000 teleconference, Amgen was asked ‘for 
quantitative analysis of the Southern blots; i.e. 
Minor Question 3. R~yyrrdrn,q the Southern Blot data used to characterize the transfected 
,VE.SP comtmcts IIt ,\K‘B. WCB. and EPC, it is stated that there were 110 differences in 
mnrptrrrng rhc h~~hritirxrrrorr ptrrro-11s among the dlfferem ceil banks, as rc-eil us EPC and 
EPC- 16 cells. lu order to support this conclusion, please supp(v quantitative ana&sis of the 
Souriwrt~ blots. 

Summarizing the rcsponsc in Amendment 12: 



-- --- 

_. _ .__. __. -. - _._-__... _._^ _- .__.__. -_--- .--. -- 

In Minor Question 4. from the %‘3 l/2000 teleconference Amgen was asked specifically 
about transcripts from the rcrvnnged construct lacking a promoter i.e.; 
Minor Question 4. Irt the MCIB -- cells, - NESP constructs have been 

L - - - - - -  . . _ . .  . . - - - - -  -___ - . -  -1- .1-  - -  - - -  - _ . . - . .  - - -  

- . - -  . _ .  - -  - -  - . . -  - - - -  

L ____ ~- . . - - - - -____--  _- - -  

,-- 
..~ __ .-.-. -... - - 

Northern Blots 
Northern blots were pctt‘ormed on RNA from MCB - , WCB - WCB,- 

EPC. 2nd EPC+ - gencratlons. Probes used on the Northern blots were - 
NESP \‘ector DNA. - NESP cDNA. 3’ NESP UTR. Internal position in the DHFR 
mlnlqne. 3’ posltion in Ihe DHFR minigene. Amgen states that there were no 
din‘crcnccs in the RNA bands hct\vecn any of the cell sources with any of the probes. 

‘__p_ 

I 



tdott.ct~~, the Nonhcm blots 11131 xc prcsentcd in the BLA (probed \vith NESP cDNA 

2nd rhc probe from ~hc 3’ part 01’ rhc DHFR mmigene) show - loading and 
. 

’ consrdcrablc This makes the relative amount 

ol‘KESP or DHFR transcrrpt lmpossrbie to interpret. 
In Minor Question 5 Krom rhc S 3 1 2000 .4mgen was asked to provide quantitative data 

on hybridization intcnslttcs: I.C. 

.Minor Question 5. .\‘wriwnr Idots ~tvrc p~!‘fbrntcd OII RAJA.front MC6 - WCB -. , WCB 
- EPC’. lild rr*c*/1 - 

._ 

- -.-.--..- 

__.._ -.-. ---- -. .__ 

L.-. __ _-..-_ - .  .  _..._ -_----- _..- - _..-. -.---__. 

Subsequent to the submtsslon 01’ - .- Amgen submitted 
- - which Jcscnhcs quantitation of Northern blots. For this commumcation a 

series of Northern blots were performed. and the autoradiographs were analyzed by 

densi tometry. 

Summarizing this communication: 

- .~... - -- . . .._ __ I_ _____...._ ..__ ___ .- . .._ ._ -..- ..- .-- -. 

& .___.....___ ._.-__-- .______.,___-__ -a..--- ____. _. .-.- .._ -. .-. --.--. ----..-..I.. --.-- --------- -- ---- 

L -  ._._ .  .  -  ..__ - . - - - _ I  __- . . .__-- - -  _ - . -  - -  



1. - 

--. 

Scqixncc vcrificatron ot’[hc SESP production construct and rearmneed consvucts 

___ _. ..-.. __-.. .---- ..-.-... --.-.----I 

-_ . ._ ._  ._ __ . - . .  .__._ .__. _-^_-- I_- - . -  
_ - - - -  

DNA Conv Numb ol‘VESP c\;prcssion constrwts 

._ . .- ..- -- _ .._ _.---- --I-__ -- __... .-. 
--- _ -.. .--.... ------ 

Viral testing on Cell Banks and EPCs 
Testing of Master Get I Bank 

_..____.___..^________ -_. _.. . ..- -. --.....- -.--- __.._.._ - __.- --- 

Consider . SIX pholographs 01 scctlons are attached. There was no evidence of retrovirai 
particles. 

Viral Testing on Workinrz Cell Bank 

Sterility-USP 
Mycoplasma 

- 
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\‘irJl tcstin~ on End OK Production Cells 
-. 

klvcoplasma tcstmg 3s ncr I~‘(‘B-.-.l- 
WCB - cells \vcrc shun to hc ncyative for niycoplasma. 
As part ot‘thc S. 3 I 2000 ~clcconli’rcnce. Amyen was asked for further information on the 
EPC cells; i.c. 
Minor Question 7. )+OII hrrw prowled e-rtetuive nycoplasma and viral testing data for three 
EPC lots. Plcuse pror*rcle the lot rrlrmhers for NESP product derived-from these EPC lots. 
The lots used were 

EPC Lottt Purified Bulk lot # 
I. -- non-GM P 

Final Dosage Form Lot # 

7 --_‘_ 
-. -_- pg/ml 

--- -- pg/ml 

3. - 

Negative staining EM was performed on EPC cells e- --- __ . .------... __. There are three 
separate reports for three different batches of EPC cells. Testing was oerformed bv 

. . __ ._ . __ 

Minor Question 0. Plctrsc pro~wic originul,figttres for the rtegutir*e stairlirlg electron 
r,rlc~roscup~- for tlw EmI c!/’ f’roci~rctrot~ Cells (Stuc!\. reports fbr Protocol rlumhet 

- I 

-- I 

I 
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c ‘-~o(),‘_‘.o-!, Satlst1ctory ongtnal tigurcs tbr negative staining EM on the EPC \\‘crc 

~pphcd. \\‘crc rc\‘Icu ai 1~). I )r K~VU LcBlanc. und judged to shop viral pat-ticks 

J~OUSC antibodv tests on End of Production Ceils 
7 I , .’ . 

I_- ._ 

-. 

. ..-___-- 

L ..__---- 

---- _--_--__-_-_-.- --.----.- _.-.-. 

I. Secunly measures t‘or the ccl1 banks were described in Amendment 12 (Minor 

Q11cs11011 I ) 



’ Spccltics on ,’ -. wogmphlcall\ chst~nct storwe of the Cell Banks have been satisfactorily 

kscrthcd in Arwridrncnt I II ( \ltnor Question 2). 

.:. Quanrltatl~c Southcm hlor 11;~ t’or the MCB. WCB. and EPC ha~c been supplied in 

.?imcnJment 12 and shop s~t~sttictory stability (Minor Question 3). 

J. ,-IS rcqucstcd. the scnsltt\‘lty ot‘thc Nonhcm Blot analysis was described in 

.4mendmcnt I2 (Uinor Oucstlon 4). 

5. &icquate quantltatlvc Sorthcrn blot data were supplied in Amendment ---. submitted 

So\ cmbcr I?. 3N)O. (\llnor (~u~%on 5). 

O. Satislictory original tiyrcs t’or ncgatlve staining EM on the EPC were supplied. 

rc\,ic\vcd by Dr. Rona 1.43lanc. and iudgcd to show viral particles (Minor Question 6) 
7 I The numbers of three lots used for cstcnsiix viral and mycoplasma testing were 

supplied in Amcndmcnt I2 (,Llinor Question 7). 

Summary 
Adequate characterization of the ccl1 banks has been supplied and there are no 

outstanding issues. 

II. Major CM & (' ISSUCS 

- - 

-- 

. -  ._ - - -  . - - I -  

._ - -_ - . - ._ -  
___ . . - -  . - - - .  

. _ .  ._____ - . - . - I  - -  - -  
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Thcsc Ilmlts should uppcar to supply adequate control over bioburden at the important stages of 

NESP manufacturing 

In rcsponsc to the second pan 01’ Major CM & C issue I . . Amgen has supplied the data 
. 

_ ._-.___- 

L- ,.___ -I__-._.-_-- 

. -_-- . -..- --- __- _. ..- 

..- _-_--.-- -- 

* 

--. ---- 

. . _ .  -______ . , . _  . , . . ,  . _ . .  . _ . .  , ,_._-_ . . -_ . ._ -_  1 
-  -  . _ . . . - . .  -  - - - -  - -  . . -  -  

Minor Question 10. Ir is tncwotled ------ that lot - was discontinued 
__-_ _...-- ___---__-..-.--- --- 

_ . . . 



. - _. 

Additional clariticatlon on the mwobial control of the NESP manufacturing process was 
obtained in the response to Minor Question 8 from the 8/31/2000 teleconference; i.e. 

Minor Question 8. Pleuse describe VI more detail how the multiple steps i,lvolved in NESP .m 
-- - ---- - . , can consistent& be uchielwl under 

ucplic conditions. 

- _- .__..._._ .-----.--.- 

_. - . ..__-. --- 

y .--.- ..-. .--- _-_..-- - 

-- _--- . .._ --_.. _------- 

01~~11. the mformatlon provided in the BLA and Amendment 12 indicates 
sutlst‘nctory microbial control 01‘ the NESP cell culture. NESP from lot -.. - has 
apparently not yet hccn t;~rnwlrttcd for clinical use. since IND I 
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(.llll~~ I .; . JOOI ) Jcscnhcs Ihc niosl rcccnl drug product and pcnams to formulation from 
IOL -* 

7 m. Routine in process viral testing on l 

, .  *  ,  .  

- 

-_-- 3 c-- _ --__ y-__-- 
3 

- .  ___--l.-------. 
-- 

L 
. -  . . ,  ..__ _I__ 

_ _________._.________I__ - . - . - . _ .  - ^ . -  - - -  .  .  

L. ___- ..__- 

*.. -.. __.-__ 

_-. -- - ---.--.-- - 

-.-... -___-..--- -- 

__-.. --_.---- 

_-._ ..- . 

An additional viral conccm regarding the production ccl! culture was the useaof porcine 
trypsin. as discussed as Minor Question 9 during the 8/31/2000 teleconference; i.e. 

,Minor Question 9. P1c~u.w prm~tck cltrtu tlemottsrruting that the porcrtle tnpsrrl meti iu scale- 
rrp IO 4 i: 1.v fi-cr ot‘porcltle retrolvrrrs. 
.Amgcn uses Trypsin from --.. - irradiates the Trypsin at 
‘5 10 40 kG1’ IO destroy \.1ra1 contamlnams. The product is then tested for porcine 
JXI~W 111s In accordance N 1111 0 CFR Pan I 13.53. Amgcn tests c\xzry lot ol‘trypsin for 
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sterility upon rcccipt and Ibr porcmc pamovirus once a year. This response was also 
rcviclved by Dr. Rona LcBlunc. DTP. 

“Unprocessed bulk supematant concentrates or ascites should be assayed prior to any 
manipulation other than clarification by low speed centrifugation, unless it can be shown that 
virus testing would be made more sensitive by initial partial processing” 
FDA. Points to Cotwh- III tltc .\ fcrrwfircttrrc und Testing of Monoclonui Arttihodv Products 
/or Himmun use, Gencwl i*i~~tsrclcrutio~r 011 yiru~ttificution and removal of a retrovirus 
conraminunt. Sectiorl II.C.4 I 1997) 

From the experience with - I . A the lot-to-lot variation in retroviral counts is 
greater step for - does not 

_. - .--. - 
Y 

staining. Negative staining does not permit identification of viral morphology, so that 
- -. -- __-. 

points to consider: i.e. 
Amgen also sites FDA 

“The amount of retrovirus in the unprocessed bulk should be quantified on a series of 
bulk hantests and shown to be consistent from lot to lot, Endogenous virus particle burden 
should be determined at the end of a typical fermentation, prior to purification process, 
preferably by thin section EM on material pelleted by ultra centrifugation. 
FDA, Points to Consider III riw hlunu$rctwe und Testing of Monoclonal Antiho& Products 
for Human use. Generul consrderution on yuantificution and removal of a retrovirtts 
contaminunt, Section II. C.4 (I 997)” 

Amgen reports the presence of retrovirus-like particles in 

- 

- 



24 

I.ot Particles detected Particles per ml Average per lot 
f’- ) Particle per ml _--- 

c 
Mean 

Maximum 
1 -7.. ’ ----- 

I 3 

The retroviral burden appears to be consistent, and small enough to not pose a safety issue, 
after clearance by the NESP manufacturing process (see below- Comparison of Viral 
clearance on new and reused columns) 

Major Question 4. Column resin reuse validation 
For columns - please provide data demonstrating the effectiveness of these process 

steps with respect to all of the columns ’ intendedfunctions. It is important that this validation 
data should include information on the clearance model viruses from each of column 

 ̂ . _-- 

-__- ____, .._-- -*-- 

A summary table of column chromatography parameters for lab scale vs. commercial scale is 
found in Amendment ----Y 

Column -;----- - 

Volume -- 

- I 
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-_-__-_ 

/ ------ 

--- 

.-.---- -. . 

Column r -.----------___r ___ --_ 

Volume ~3 
, 

c--- 

- 

. ---_. 

-  

-  . - .  -_--_I_ 
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.  e . .  ,  ,  .  .  .  .  - .  _ -  

- 

Coiumn ------ .------ __-- -.. ____ _--- 
Volume _. - 

-..- 

_- .__._ ___ - 
. 

c_ _-.._.. 

__. --.- -- 

__ -.-. __..--__ 

_ _._. _---. 

- I 

I I 
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-. _ _____. - ..-. ---__- -- 

,_. ..---- 

- . .  

_- _ . . . - . -  - -  

(Amendment 12. - 
A calculation of was performed using an average 

.-... -. -.--. .---I we-- -- 

--- 
._ 
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Summary of Issues Regarding Responses to Major Questions Raised in the 8/31/00 
teleconference. 

Major Ouestion I. Routtnc In-process bioburden testing 
Minor Question S: .-Iscptlc conditions during _ . 
Minor Question IO: Discontinuation of L- 
Minor Question 12: TSA and SBA for enumeration of total microbial counts 

In Amendment 12, the checkpoints, alert limits, and action limits for bioburden testing during 
the NESP process are adequately described in tabular form. Precautions to maintain aseptic 
conditions during scale-up and _ * ’ me . discontinuation of Lot -- ,md 
volume collected for mcasurcmcnt of total microbial counts, as well as bioburden of the 

medium, are ndcquatcly summarized. 

Maior Ouestion 2. Routine in-process viral testing 
Minor Question 9.: Porcine trypsin, lack of retroviral contamination 

Amendment 12 provides an adequate description of viral testing - 

Maior Ouestion 3. EM data for retroviral burden of 
Amgen supplies an adequate rationale for EM analysis on 

Maior Ouestion 4. Column resin reuse validation 
- 

A-------- 



III. Comparability of NESP Drug Substance After Scale-Up 
During the course o I‘ product development, the NESP process has undergone 

scscral scdc-up opcratlolIs. The scale-up operations that involve Droduct used - 

_.._ ---.- 

. - _ .  - _ . - - . . .  ___._.__ -  . . _ .  . . -  - .  .  ..___ -  .___ .-__1..1_- 

I - 

- 

c 

- --- --- 

_.-.-.-___ ._._ __-- 

\ .  . ^  -  .  .  .  . . _  -_ _ - - - .  __l_.--- -~ 

_. --- 

__,__ ._-. .__ -----u--m- 

I  -__- --.- .---~ .__.._^_ I  _- ._.._._._... - ._. ._...-__-- ---.-e-w---- 

_ . . _ . .  ..__^ -  . . _  - .  . . _  .._-__ _ _ - . . - . - . - -  -A 

. . . . . 
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Summary of issues regarding intermediate products 
.Atngen tus pro\%icd S~IIS~;ICIO~~ responses for the following Minor questions arising 
from the Auqs1 3 1. ~000 CYI & (‘ tclcconference: 

“Ilinor Question 13. - IEF 24s show even though 
spcctticatlon IS I.or bands - ..- - . 
Response: gels are sho\vn !i, --.LL- which has large range 

Minor Ouestion 14 Decision process for deciding if -- peptide map --- 

Response: Satlsthctory crltcrlti tbr the .-L-L--L~ - 
provided. 

.- 
Minor Ouestion 15. Shipping procedure for the Purified Bulk 
Response: Shipping procedure described in satisfactory detail 

)Minor Question 16. Request for long-term stability data on more the one lot of -- 
Purified Bulk. 
Response: 23 month data tbr t\vo additional lots provided 

Minor Questions 17. Effect ot _ .~__ .--- 
--.. ._-__c---- - 

Response: Comparison-if NESP sakples first treated - 

-- w . 

_-- ‘--- 
_._-_--.- -- .._ _ _- --- - . 
--- _- 

Oustandine issue: 
The suggestion that i .- -----L---- 

. . .̂  . . _--..--_--c_, - - ___._- ___ .___. I---- -.--- 
Amgen. 

V. Final Product 
Polysorbate Formulation 
SDecifications for the Polysorbate Formulation Final Product 
Identity 

SDS-PAGE 
Western blot 

The acceptance criteria for this specification were clarified via Minor Question 20 from 
the 813 I /2000 teleconference; i.e. 
Minor Question 20. For both PoJvsorhate and Albumin formulations, the acceptance 
r-nterrotr lbr It’estern Blots o/ SDS P.4GE gels is given as “I ----- ‘. Please provide 
111r ~I~V-I.FIOI~ nroeess used to cletcrmrne \r-hether the drug product is within specification. 



IEF 
Western blot 

The acceptance criteria t’or thus spccllication \vere clarified via Minor Question 22 from 
the Si3 Ii2000 telcconlcrcncc: l.c. 
.Minor Question -. ‘3 /;iw lr)t r~*ll~f~.w II/‘ thr pol~*sorhnte finrll profllrrt. the SDS-P,4 GE criterion 

IS --.:.:: find the /EF 1 rrrmon 1s - ___ _ ,woxide the decisiorl process used to 
ilClCJ I . ‘P -.‘-.. 

- __---- 

-. ._.. _. -----.-- .-- 

-... _. _ .-- 

.-- ..-_---___ ----_ 

- -  . . _  -  ~ . . .  _ .____ . ,_  

c- . - - - - - - - - . . . - - .  - - - - - - - -  - - . I - -  -  - . -_  --.-__--__l__l 

~ . .  -  . _ . ._ .  - - . . . - - . - - I - - - - ~ - - . - .  - - .  
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Minor Qucstwn 2 I . b-w IIW ~II~WII~I jbtmuldo~r. the specjficatiojl for SDS-PAGE . -- 
-. Plecrse provide the decisiorl process used 

to rlctm-nlinc ~~hdwr th* tdtwm~~l lornrihtion is whh spectfkation. 
The main band ot-the test sample must have the same mobility as the main band 

/- 

_. ..__-.. - ---. 

_ .._-.__ .---- 

. .- .____ -._. ..__._. --.- _..-.-..___... -.--.. .- 

,  _.^_ - - . -  

_ -_ _ . .  . - - - . . - - I - - -  

. - - _ -  __-- - -  



61 

97. .-  .  - .  . . -  

&. --_- 

- -  - -  .-_-___1 

___ .  .  ..__ , - - . .  - _ . . . - - - -  

___ _-_. . -- ._,__ ___. .._-.---._---- 

.- 

.-.. .---- 

L . . . - ._.- 

The SDS-PAGE criterion IS -- *. IEF is -c ’ There should be a clarification of the 
decision processes for thcsc assays These issues were the subject of extensive 
discussion. summarized in the minutes for the CM & C teleconference held April 23. 
2001, 1:00-l :30 p.m. The minutes found at the end of this review. 

It appears that no - Ire shown in the BLA for the albumin formulation, and no - 
are shown for either formulation. A request for this information constituted 

Minor Question 22 from the 813 l/2000 teleconference; i.e 

Minor Question 19. Regurding drug product stabilit?, data. - ure shout -for the - 
formulation ctnd no are shown for either the po(vsorhate or - 
/&7~rrrltrrions. Please pro\& these data. 

Rcsponsc provided in Amendment 12: 
Photoyraphs of albumin fomlulation SDS/PAGE - nfere provided in --. 

-. . . Due IO Interference from albumin. - .nalyses were not an 
integral part of the stability proyram for the NESP albumin formulation. 
of‘ NESP polysorbate stability samples are provided. On chromatographs with an 
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c.upandcd \.cnic;ll scale. -. material is \isibic for NESP polysorbate drug 
producl kept on stahilil?, for _ 7 1 months. Shoivn are chromatogrhphs for one --c 
I‘omiulatlon. one - li~mlukltion. and e ,ormulations. 

Thcrc \vas 3 - for - polysorhatc lots at the highest concentration - 10 

show a - -_ of starting value. This is not reflected 
in the in vitro bioassay. Figure IIF-30. p. 125 -- 

This ISSUC \vas addrcsscd in Minor Question 26 from the 8/3 l/2000 
teleconference; i.e. 

Minor Question 26. Thcw NIIS 11 wend for - po~\sorhate lots tit the highest concentration 
- to ShO\C~ 11 co - of its initiul \due. This is . 

not rejlected in rhe in )vtro houssu~-. Figure IIF-36, p. I.?5 suggests the occurrence of some -- 
Pleuse clarlfi the mechunism of this - 

In Amendment 12, Amgen cites as an explanation the variability of the NESP ------- _ 
in which an observed Coefficient of Variation (C.V.) c .-. is seen with the -- 

--. stability samples. which is comparable to the -- C.V. obtained for the assay 
controls. Furthermore. rhc ‘!o ;1rca recoveries for on - 
stability samples were conslstcntly above - arguing against a decline in - 
concentration. 

_.._. ..____ -- -_-- _.. --. - 

-.--.---- _- 

-.--- -- J .- __.. -- --. --- 

-_ -- ___ __._._ ._.-.- .-..- ---. 

-. ._~ .^,__ __ _ __ _._. -_._ ._-._ - _ -----. -. -..- ..-- ._-.. .- _ _- __ . ..-__ _---.--- 

- ,, _^_. ._- ..__. -_._--- ---- - -- .__~ 

____.__. .___..____ -__- ..--- -.- --- 

Minor Question 23 Plcuse pro\de ur~~y uvuilahle sruhility data on - ‘/I - 
In Amendment 12. it \vas stated that Amyen has an ongoing program to assess the - 

-. of the NESP -- --. with samples stored at .L for 19 months 
ha.tng been analyzed. To date. there are no si_mificant differences in the rate of .- 
-- between NESP vials and -. ,f similar concentrations. 



63 

Xccclerated stsbilitv for rhc polvsorhak formulation 

c. ___.. .  ..--__-.- 

_---l__-- - -  

-__-- _ ._ - - - - .  ___-._- - . . . - .  _. -  

Photostability (both formulations) 

c_-..- -- __ ._- _.-__-----.--- 

, .-,..-...- . _. .- ..--.. .-- ..-----.- _-.-------- 

,Minor Question 23. Pleusc provrcle (1 descrrption of the CV. .- used in the photostability 
studies. including the 

. . . 

_----. -._- ..-- - 

-. 

- 

.._-- - -___-_-. 

Minor Question 25. There are . - -- 
Photosrabilih, data on . or alternative&, a convincing 
argument should be made us lo rvh-v rheir phorostabi&v properties would be similar to those 
of vials. A .-------- should be provided, so the 
FDA can assess the lighr-blocking properties of these packs. In addition, please provide a 
dispensing pack and distribution pack for NESP vials. 
Response in Amendment 12 : 

As discussed during the September 5,200O telecoqference, photostability studies 
of NESP in Type 1,. - ‘.-’ glass vials documented that the product is light sensitive. SC.. . 

.- 

d -_-- 
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-_ . .._. ._..___ . .._ -. .---. -- ._. _ _.-.. _..__ .___ -----...- -.- 

‘s. 

Equivalence ofpolvsorha~c ~nd~lbumin formulations 
Amgen has documcntcd cqur\&ncc of in vitro cell proliferation activity for polysorbate 
and albumin formulattons at ~--- and -: _ , NESP in both formulations shows 

Jlorcovcr. studiis demonstrating bioequivalence in both 
beagle dogs and healthy malt \ oluntccrs h,.tvc been performed. 

Challenge of -- for leaks ((‘ontainer closure- - 
were challenged usmg . * ’ test.‘This was performed for both 

-- and vials at APR (Amgcn Puerto Rico) vials were filled 
under aseptic conditions with 

Following initial 
and assessment for sterility. each lot was divided into three groups: 
Group 1: ---- vials cycled hctween -70°C and RT every 24 hours for 3 
consecutive days. 
Group 2: --- 
consecutive days. 

vials cycled between 37 ‘C and 4 “C every 24 hours for 3 

Group 3: -- vials stored long term in a horizontal position at 2-8 *C. 
All containers met the initial testing criteria. Samples from the remaining long-term 
groups were scheduled for annual inspection for the duration for these studies (60 
months). All containers to date have passed inspection at 12 months. 

Summary of issues regarding the Final Product 
Amgen has supplied satisfactory responses to the following Minor Questions arising from 
the September 3 1.2000 CM 6r C teleconference: 

Minor Question 18. Where will the 
Response: Amgen Puerto Rico 

_ be performed? 

Minor Ouestion I9 +----- for the stability samples 
Response: Photographs of albumin formulation SDS/PAGE - were provided in Part - 

. . 

Minor Ouestion 20. Clarificatton of ’ 
.------- 

-._ 

Response: +---------__- -------- ._..* 
__” --- --.----^~ . .._. - __,I_- .-.-- 

Minor Ouestion 21. Clarification oc--- 
samples ,.c-...-. 

--------‘-~~~-- -----t---..... 



66 

y- *  

L-- 
-2 

r -- 

hlinor Oucstton 22. For Iku_c f’roduct stability. no SDS-PAGE L are shown for the 
HSA formulation and non ‘-a are shown for either formulation 
Rcsponsc: - arc sho\vn tar the albumin formulation in the BLA. ------is not a 
part of stability program for ~lhunnn formulation due to interference form albumin. - 

-- - 
for pol~sorhatc formulation were provided in Amendment 12. 

Minor Ouestion 2.1. Pro\,uic any available stability data for - formation in -3 
Rcsponsc: Thcrc is an ongomg stability program for - formation. with samples 
at I9 months bemy anal~zsd. There were no significant differences in the rate of 
V between vials and . w 

Minor Ouestion 24. Provide a description of 
Response: Satisfactory description provided 

used in photostability studies 

Minor Ouestion 25. L f photostability data for - request for -.- 

Response: -. are made of the same. .-- glass - therefore 
photostability data on L would appear to be unnecessary. 
been provided and appear to provided satisfactory light protection. 

Minor Ouestion 26. There was a 
concentration -- to show a 
initial value. 

-e__ at the highest 
concentration ---- of its 

Response: Amgen cites as an explanation the variability of the NESP- assay as well 
as the fact that the % area recoveries for stability 
samples were consistently above - arguing concentration. 

There are no outstanding issues regarding the Final Product 

VI. Methods Validation 
The following analytical methods were reviewed by Dr. Mills 

/ -- .-_- - 

-- 
- ._. .__._ .~- ---- -.---.--- 
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VII. February 16, 200 1 complete response letter and. subsequent actions 
Complete Response Letter: Februarv 16,200 I 

Our STN: BL 10395110 

George Morstyn, Ph.D. 
Amgen. incorporated 
One Amgen Center Drive . 
Thousand Oaks, CA 9 1320-I 789 

Dear Dr. Morstyn: 

This letter is in regard to your biologics license application for darbepoetin alfa submitted 
under section 35 1 of the Public Health Service Act. Reference is also made to our 
teleconference dated September 19.2000, between representatives of Amgen and CBER. 
and your response dated October -, 3 2000. Reference is also made to our December 15. 
2000 Discipline Review letter. 

The Center for Biologics Evaluation and Research (CBER) has completed the review of 
this application. Our review finds that the information and data submitted are inadequate 
for final approval action at this time based on the deficiencies outlined below. 

Chemistry. Manufacturing. and Controls Section: 

1. The -+ presented in the BLA for - of darbepoetin alfa 
drug product and - of bulk drug showed a rang of me of the 

Moreover. the mcthotf validation for the III 

_.___..__ - ______ ---- -.--- ---- ~_ _---__._- 

Please submit all data supporting your proposed specifications. 

2. Regarding drug substance testing and specificattons 

a. In accordance with the international Confcrcncc on Harmonization 
document QGB entitled. Spccifictrrrons SlW t’l-o~~~IIIo-c.~ i1111/ /1cccprcrtlcc~ 

Critcriujor. Biorcrh~lolo~~icrrI/Hlnlr~~~?rnll Pruhr .I\ I a\~ailablc at 
http://www.ifpma.org’ich5q.html). plcasc mstttutc ;I lot rclcasc 
specification for !_v 
manufacture. and submit data supponrny your proposed spccifkation. 

b. As described in your October 2. 2000 suhmtsston. the spccificatton I‘or the 
SDS-PAGE ,’ ---------er-r---c 

- 
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I-- -._ _ . .----. 

C. Please institute specifications for the relatiw intensities of the bands 

observed _ and submit data supporting your proposed 

specification in your response. 

d. Please develop a lot release specification for the minor 

darbepoetin alfa and submit data supporting your proposed specification in 

your response. 

e. Please define the phrase “Conforms to Standard” (CTS), in regard to the 
specification. 

f. Please revise the Certificate of Analysis (COA) for bulk drug substance to 

be in accordance with the above changes. and submit a copy of the revised 

COA. 

3. Regarding immunogenicity of the drug product: 

a. 

b. 

C. 

ll. 

The current assay for antibodies to darbepocttn alfa is not sufficiently 

sensitive, -. -- _..- - . ..-h 
. . . . . . -.-- 

.--- 

improved quantitative ability. Prior to usmg the new assay. we request 

you submit the validation data to your ISD for rcvicw. 

We request that you use this assay to rc-test archived serum samples from 

patients in the clinical trials. Please submit the results and revised draft 

labeling. 

I’ou submitted information on immuno~cn~c~t~ ol‘darhcpoetin alfa in a 

fomlulation containing albumin but not the p”I!sorhatc-containtng. 
albumin-free formulation. Please pro\x!c tnthmlatlon on the 

immunogcnicity of the polysc~ltxuc t’onulatmn ol’darbcpoetin alfa using 

the new assay. Plcasc submit rcv~scd drati Itihclm~.. 

In the evcnl lhc nc~ assay dctccrs anl~hodrc~ IO clthcr formulation of 

darbcpoetin al fa. _ 
darbcnoctin alf;l a . . . . . . . . 
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Steps to address the above issues should be initiated no\\. but may bc compictcd 
with postmarketing commitments. Please describe your plans to address each of 
these four issues in sufficient detail to permit our evaluation of the adequacy of 
the proposals. We request that your response include: 

0 a proposed schedule for developing and validating each assay and submitting 
the results to CBER; 

l a description of each study, including numbers of serum samples to be tested; 
and, 

l a schedule for conducting each study and submitting of the final study repor! 
and applicable revised labeling to the CBER. 

4. Please submit validation summaries from three consccutivc. successful sterilization 
runs for all equipment used for the aseptic filling and support operations for the 
formulation and filling of darbepoetin alfa. These summaries should include. but 
not be limited to, the following information: .’ 

e. e - . 

5. Please submit a narrative description of the viable and non-viable environmental 
monitoring program for class 100 environmcntall~ ciassificd arcas at both the 
Thousand Oaks, California and Juncos. Puerto Rico locations. The information 
should include the frequency of environmental monltormg: locatrons monitored: 
alert and action levels; descriptions of actions taken when alert and action levels 
are exceeded; and, information on the monitoring program for yeasts and molds. 

6. Please provide validation summaries of testing performed supporting product 
compatibility and microbial retention for the stcrihrmg e __- --.- ---_ 

used in the -I------ stage at the Juncos. Pucno RICO location. 

Clinical Section: 

7. Preliminary comments regarding our rev& of the cltntcaI scctton ot‘!*our appllcatmn 
were communicated in our Disciplme Rc\,I~L\ Icttcr cia~cd Dcccmhcr 15. 2000. In 
preparing your complete response. plcasc cnsurc >0i1 complctcl>. address each 
deficiency delineated in our December 15. _ 7000 Icttcr N’c ackno~\~IcJ~c rccclpl 
of your December 28. 2000. submission. \‘ou ma\’ cross rcl‘crcncc appl~cahlc 
sections of that amendment in your complc~c rcsponsc IO thrs Icttcr and those 
sections will be reviewed as pan of your complctc rcsponsc 
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As noted in our Discipline Review letter dated Deccmbcr 15.2000. the 
darbepoetin alfa safety database raises concern regarding enhanced susccptibilr!!. 
of patients of African descent to darbepoetin alfa induced hypertension. As 
described in that letter. we request that you conduct a postmarketing study to 
further evaluate the risk of hypertension in subjects of African descent. I\‘c also 
requested additional pediatric studies. Please describe your plans to address these 
issues in sufficient detail to permit our evaluation of the adequacy of the 
proposals. We request that your response include: 

l A detailed protocol or, at a minimum, a detailed outline describing all design 
features of the study including sample size and justification, eligibility criteria 
with rationale, dosing regimens and duration, clinical assessments to be 
performed and their timing, and endpoints to be analyzed. 

l Proposed schedule for conducting the study. including all major milestones for 
the study (e.g., submission of finalized protocol to the FDA. completion of 
patient accrual, completion of the study. and submission of the final study 
report. SAS dataset and applicable revised labelmg to the FDA). 

Please be advised that submission of complete protocols for review and comment 
should be submitted to your IND and may be cross-referenced in your response to 
this letter. 

9. As discussed during the telephone conversation of FcbruaF 2.2001. between 
Ms. Cheryl Anderson and Ms. Nancy Picarelio of Amgen. and Dr. Ellis Ungcr of 
this office. we understand that you are planning IO rcvxc reported rates of ad\ersc 
events for incorporation in the package insert. Plcasc suhrn!! a revtscd table 01‘ 
adverse events for the proposed package mscn. mcludmg all events with an 
incidence of 5% or greater in darbepoetin alfa-treated subjects. 

IO. Darbepoetin alfa, like other products in this class. is likely to be self-admimstered 
by some patients. Therefore, please submit a draft patient information sheet for 
the product. We request that this label provide infomlatton. in a question and 
answer format. about risks as well as steps for prcparatton and administratton. 

We have considered your proposed trade name in consultatton with CBER’s Adventsing 
and Promotional Labeling Branch and have no ob.jcction IO your proposed trade name 
“ARANESP” at this time. However. a formal acccptancc of your proposed trade IUI~C 
cannot be given at this time since another product with 3 stmtlar name (c.2.. sound-alike 
or look-alike) could be approved prior to the appro\.;II 01‘ your product. 

We resen’e comment on the proposed labeling UIIIII ~hc appl~calron IS o!hcn\rsc\ 
acceptable. 



You may request a meeting or teleconference with CBER to discuss the steps necessary 
for approval. Should you wish to have such a meeting. plcasc submit your mcctmg 
request as described in the FDA Guidance for industry: Fomlal Meetings with Sponsors 
and Applicants for PDUFA Products - February. 2000 
(http://www.fda.gov/cber/gdlns/mtpdufa.pdf). 

Within IO days after the date of this letter, you are requested to take one of the following 
actions: (1) amend the application; (2) notify us of your intent to file an amendment; (3) 
withdraw the application; or (4) request an opportunity for a hearing on the question of 
whether there are grounds for denying approval of the application. In the absence of any 
of the above responses. CBER may initiate action to deny the application. 

Please note our review clock has been suspended with the issuance of this letter. r\jote 
also that any amendment should respond to all deficiencies listed and that a partial reply 
will not be considered for review nor will the review clock bc reactivated until all 
deficiencies have been addressed. 

Should you need additional information or have any questlons concerning administrative 
or procedural matters please contact the Regulatory Project Manaper, Jeanne Dclasko. in 
the Division of Application Review and Policy at (301) S27-5 101. 

Sincerely yours, 

Karen D. Weiss, M.D. 
Director 
Division of Clinical Trial Design 
and Analysis 
Office of Therapeutics 
Research and Review 
Center for Biologics 
Evaluation and Research 

Amy S. Roscnbcrg. M.D. 
Director 
Division of Thcrapcutic Proteins 
Office OfThcrapcutlcs 
Research and Kc\xx 
Center for BIO~O~ICS 
Evaluation and Research 

/ 
I I 
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Memo 

Date: 3/29/2001 

I - 

From: Frederick C. Mills, Staff Scientist, DTP, OTRR. CBER 

To: Amy Rosenberg, Barry Chemey, Serge Beaucage. Gary Kikuchi. Rona LeBlanc 

Subiect: BLA STN 103951, Amendment 26 (ComDlete Response) 

NESP for treatment and prevention of anemia in end-stare renal disease 

Review of Amgen’s Complete Response. submitted in response to CBER’s CR letter on 
Februarv 16,200l. Amendment 26 was submitted on Februarv 2 1.2001 and routed from 
document control on February 26.2001. 

Comments to the file: 

Individual Responses to CM & C issues 
1. in vitro bioassay 

The in vitro bioassay data presented in the BLA for - of 
darbepoetin alfa drug product and - -’ of bulk drug showed a range of 

__.._-._ --- - cz- Moreover, the 
method validation for the in vitro bioassay demonstrated ! - accuracy. 
Nonetheless, the purified bulk and final drug product specifications for the 
in vitro bioassay have been set as . _ , _ __ _ _ l of the reference standard 
potency. Please revise the purified bulk and drug product lot release 
specifications for the in vitro bioassay to reflect darbepoetin alfa 
manufacturing history and the accuracy and reproducibility of the bioassay. 
Please submit all data supporting your proposed specifications. 

Amgen’s Response 
Amgen agrees that the irt \*ir~ potency assay specificat~otl lmilrs Ib\ - Purified 
Bulk and Final Product (albumin and polysorbate fomlulatlonsI can hc - from the 
originally proposed specification Amgcn has suhmirtcd data for 109 101s 
of Final Product and 48 lots of - Purified Bulk. The data show a ransc of values 01’ 

--- ,f Standard Potency, with 3 standard dc\ KI~KWS around the mean ~I\‘II~ ;I 

---..-c_-- - -- ~-....--------------- 

-. - 

_._ _._ _..- --- -- 
___e_-.-_-_- __ 

_ 
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Reviewer’s comments 
The proposed -- _ the in vitro potency assay hmlts represents a satisfactoc, 

improvement in this specification. Amgen should be commltted IO furthe Of 

this specification as warranted by additional manufacturing history and improvement of 
the assay. 

2. Regarding drug substance testing and specifications: 

a. In accordance with the International Conference on Harmonization 
document Q6B entitled, Specifications: Test Procedures and Acceptance 
Criteria for Biotechnological/BiologicaI Products (available at 
http://www.ifpma.org/ichSq.html), please institute a lot release 
specification for groups at thl _ bulk stage of - 
manufacture, and submit data supporting your proposed specification. 

AmFen’s resDonse 
As recommended by the JCH Q6B Guidance. Amgcn has validated the 

peptide mapping method under c - _... - .._-- -.----- . . _-__ ,___._ 

-- 

__,_- - - - -  - - . - -  -_ I  __--- - -  
- - . _ - - - - - c -  

_... c __ ____- 

Reviewer’s comments 
Amgen agrees with CBER’s request to provide an e\*aluatton lor the presence of ---+ 

as part of the lot release specifications. as rccommcnd by ICH 
Guidance Document. The specificatior, 

. 
- .---.- _. __- 

_ -----_______ -----.----.-” I-_ . _..__ _ _ This 
revised specification is shown in “Revised Filtered Puriftcd Bulk Spccitications”. 

I - 



b. As described in your October 2.2000 submission. the specification for the 
SDS-PACT- includes the criterion that -. 

However. i..----- 
- -- .- -- 

- -. r Please provihe the acceptance criterion that will 
be used for instances i -* . 
----.-- - 

Amgen’s resuonse: 
Amgen has revised the .-- -- 

/  . -  
I  

.J 

Reviewer $ comments 
This revised specification provides satisfactory control over the possibility that 
novel SDS-PAGE bands might appear in lots of darbepoetin alfa. 

c. Please institute specifications for the 
observed in . .- -- and submit data supporting your 
proposed specification in your response. 

Amgen’s response: 
Amgen agrees that additional quantitattvc spccificatlons for the relative 

intensities of the bands observed in IEF are warranted. -. .._ -- ---_-- _ __,~_ 

- ___._ -. _- --__- -.--.- -__-..- _- 
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Reviewer ‘s contntcnts 
This revised specification provides adequate quantitative control over the 

relative amounts of darbepoetin alfa glycoforms. 

d. Please develop a lot release specification for the -- Of 

darbepoetin alfa and submit data supporting your proposed specification 
in your response. 

Amgen’s response 
Amgen agrees with CBER’s request to institute a specification for --_ 

--- _- This specification is based on 
data provided for 52 darbepoetin lots. The analytical method and method 
validation are provided in an Appendix. 

Reviewer ‘s comments 
This new specification provides needed control over the amount 

undergiycosylated darbepoetin alfa, which comprises the .i _--br-- 

e. Please define the phrase - 

. -- elease specification. 
,* in regard to the 

Amgen’s response 

-  ..__ -  - -_-  . . - . . _ . - . -  - - - .  I_-  

- - -  -  

- .  

__ .  . . - . ._C-  

_ _ _ _. - - _ . . -  

_.__ - - . -  . - - - -  - - -  

.  .  

-  -  - - -  ..__c_ . ._  - . - - W I  - -  __--- 

Rc\*iewer’s comments 

Adequate quantitative criteria ha\~ been dclincd to support ’ --. 

-* ’ for this specification. 
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f. Please revise the Certificate of Analysis (COA) for bulk drug substance to 
be in accordance with the above changes, and submit a copy of the 
revised COA. 

AmPen’s resDonse: 
Amgen has revised the COA for bulk drug substance. and this included in the 
Complete response. 

Reviewer’s comments 
The numerical limits for each test should be included in the COA template. 

I 
I 
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(The imnttntoge}Iici?~. ismes sumntarized below are cow~c~d UI a scparatc rct*le~~- hl. Dr. 
Gaq- Kikuchi) 

3. Regarding immunogenicity of the drug product: 

a. The current assay for antibodies to darbepoetin alfa is not sufficienti!, 
sensitive, because the assay can only detect antibodies to darbepoetin alfa 
at a threshold level of - We request that you design a new assa) 
for detection of darbepoetin alfa antibodies with increased sensitivity and 
improved quantitative ability. Prior to using the new assay, we request 
you submit the validation data to your IND for review. 

Amgen’s resDonse: 
Amgen recognized the need to continuously improve this assay technology. and 
fully commits this effort as describe below. A multi-step program has been 
initiated to accomplish this objective. These initiatives include: 

---. 

__.. - - - . . . _  

c- - -  

In addition. Amgen is investigating alternate assay platfomx capable of 
detecting -L--- . to improvc assay sensitivity. These 
include: 

#L- -__I__--. 

-  _l_-.---- - - - -  
.___ -  . _ . .  --___- - - . .  _I_ 

--___.--_ - _..._. - .._ . . ..~__ .__.._-.____.. - ..-.. --- 

_--. _- ___.---.--- 

-_. _.___ -_I_--_-.- .-.- _._... -.- .- .--_...- . . -- ._ - . ..-----._---_-. 

- I 
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---- 

, _ .  _ __.__ -_e--.-lvT-.--.-~~~-- 

- ._ -  .  . .___. .  _ .-__ --___I_ - I_ -  . - - -  -  

J 

r . . . _ .  - - _ - . - - .  - ,  - . - - - - ,  

_ _.__ - -  - . . . - - - . . - .  -  I__- 

__.-__- 
. . .._ .._. --- _ ..-- . ..__--. - __ -___ ._- _,____ 

___-- _.-- ----- -. 

These data will be provided to the FDA in 
the INI - annual report. 

b. We request that you use this assay to re-test archived serum samples from 
patients in the clinical trials. Please submit the results and revised draft 
labeling. 

Ameen’s response: 
Amgen proposes submitting new assay validation data to CBER by 

,- After CBER’s review of this data, Amgen will analyze 
archived serum samples from 500 subjects in the NESP clinical development 
program as well as 100 CRF subjects treat with the pot-ysorbatc formulation. 
Amgen commits to completing retesting. submIssIon of results, and filing of 
revised draft labeling by -‘ 

c. You submitted information on immunogenicity of darbepoetio alfa in a 
formulation containing albumin but not the polysorbate-containing, 
albumin-free formulation. Please provide information on the 
immunogenicity of the polysorbate formulation of darbepoetin alfa using 
the new assay. Please submit revised draft labeling. 

Amgen’s response: 
As a post-marketing commitment. Amgcn agrees IO ant~hociy tesling (bnsclinc and 
post-24 weeks treatment) on 1000 CRF sub~iccrs trcakd with the polysorhatc 
formulation. using the new antibody assq. Thcsc results \\.ill bc submitted on 

- I 

I I 
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e. In the event the new assay detects antibodies to either formulation of 
darbepoetin alfa, it will be critical to establish whether they neutralize 
darbepoetin alfa and/or cross-react with native erythropoietin. While the 
neutralizing antibody assay that you have developed demonstrates an 
adequate sensitivity, specificity and quantitative ability. an assay to 
evaluate antibody cross-reactivity has not been described. Therefore, if 
antibodies to darbepoetin alfa are detected, please develop an assay and 
submit data to establish whether antibodies to darbepoetin alfa cross- 
react with native erythropoietin. 

Ampen’s resuonse 
. 

- _..-- . ..__.-_. -..---- .--. .____ 

. _-_ __---. .___ - --..- 

will be tested and the data will be submltted to CBEK upon 

completion of the investigation. 



Memo 

Date: 5/9/O 1 

From: Frederick C. Mills, Staff Scientist, DTP, OTRR, CBER 

To: file 

Subject: BLA STN 10395 1, April 23,2000, 1:00-l :30 teleconference memo 
AMGEN’s NESP Epo-related product for treatment and prevention of anemia in end- 
stage renal disease. 

Participants: 

CBER: Fred Mills, Serge Beaucage, Barry Chemey, Amy Rosenberg 
Amgen: Cheryl Anderson, Heather Simmerman, Evryll Swanson. Andreas Kyriacou. 
Kimball Hall 

As was prearranged between Amgen and CBER. this teleconference was initiated 
at 1:OO p.m. by Amgen to discuss CM & C information requests resulting from CBER’s 
review of the Amgen response (Amendment 26) to the February 16.2001 CR letter from 
CBER. 

Dr. Mills clarified that this teleconfcrznce was an information request. Ms. 
Anderson asked Dr. Mills to read each question before it was discussed. so that Amgen 
would have an accurate understanding of the questions. Dr. Mills did this. and discussion 
followed after each question was read. 

1. Regarding Response 2f (revised COA) 
The template COA contains no numerical ranges for the specifications. Please supply a 
revised template that includes these ranges. 

Amgen stated that the specifications. numerical assay ranpcs. and assay results arc 
captured on an Analytical Data Summary form that is included 111 each batch record and 
that this form is required to be reviewed by Quality Assurance prior IO release. 

2. Regarding Response 2b ( _. 

How does Amgen decide if I__zf_ 
- 

- I 

I 
I 
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Ms. Swanson responded for Amgen. and stated that samples for production lots of 
darbepoetin alfa are currently run on SDS-PAGE C . with a reference standard. ‘--I 

i- I 

i 
J 

1, ,-- Dr Cherney responded that this wording sounded 
OK, but that CBER would defer final decision until the wording was reviewed. Dr. 
Kyriacou said that the revised wording would be submitted in an amendment. 

n.h. The revised worditlg. as foujtd irr Amendment 29, page 3 rerrds 
-A . 

i 
\ 

.f 

. . 

‘7 
J 

k ,? “ - -  

e , .  -  

-_- 

3. Regarding Response 1 e ( release specifications) 
What are the values for SA/N for the lots used in the clinical trials? Are these different 
from the total manufacturing history? 
On April 21, 2001 Amgen submitted an email to Dr. Mills containing a list of all 
clinical lots, and SA/N number for these lots. Dr. Beaucage asked why one of these lots- 
_- ._ ___- was not on this list of lots contained in the manufacturing history in Amendment 
26. Dr. Simmerman replied that - was omitted because it was generated in a 
research lab. 

/ -- 

I 
-I 

i-rcdcr~ck C. Mills. Ph.D 
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Memo 

Date: 5/l O/O1 

From: Frederick C. Mills, Staff Scientist, DTP, GTRR. CBER 

To: file 

Subject: BLA STN 10395 1, April 23.2000,2:00-2:30 p.m. teleconference memo 
AMGEN’s NESP Epo-related product for treatment and prevention of anemia in end- 
stage renal disease. 

Participants: 

CBER: Gary Kikuchi, Fred Mills, Amy Rosenberg 
Amgen: Cheryl Anderson, Heather Simmerman, Steve Swanson. Ralph Smalhng, Brad 
Maroni, Tom Ulrich. Anna McDermott 

As was prearranged between Amgen and CBER. this teleconference was initiated 
at 2:00 p.m. by Amgen to discuss an immunogenicity infonation request resulting from 
CBER’s review of the Amgen response - to the February 16.2001 CR 
letter from CBER. 

Ms. Anderson began the discussion by asking CBER if a decision had been reached 
regarding the acceptability of lot release limits for the SA/N values, as was discussed in 
the previous (1:00-l :30) teleconference. Dr. Mills responded that a decision had been 
reached. This decision was to allow Amgen to use hmits encompassing 4 standard 
deviations. with a Phase IV commitment to narrow the limtts to 3 SDS when sufficient 
manufacturing history with commercial lots has been accumulated. Dr. Simmerman 
asked if a manufacturing history of 30 lots would be sufficient. Dr. Rosenberg responded 
that this proposal seemed satisfactory. 

The remainder of the teleconference involved discusston of the following information 
request: 

Regarding Response 3a (new assays for detection of darbcpocttn alf~ antibodies) 

_____ -- ____-__-.- - -- _ _ - . -. ,_.__._ ..-- .-..- - -_ .__-_ _ .^. - -.. . ..__...__._ .-- 

c._- ._. - _---..- . . -- -. .-- -. -- --.- -.-- .--..-----.------.-__-. - 

___. ..__. -..----..- 



91 

Dr. Kikuchi asked Dr. Swanson to summarize the new immunogenicity assays currentj~ 
under development at Amgen. Dr. Swanson did this. and stated that these were all assays 

: --.-__I_-___ 

_._ __-__ - ._.._ ---_---. 

. . . __- -. 
r 

the range of ’ 
Dr. Swanson also stated that the expected sensitivity of assays was in 

serum. Additional information regarding this assay 
design will be provided in the November 30,200l amendment in response to the CR 
letter. 

Ms. Anderson summarized the discussion, and the teleconference was concluded. 

s$pyj c @gg 

Frederick C. Mills. Ph.D. 
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Summary of Review Status as of August 27.2001 

The CM & C review of this BLA has been completed. Amgen has undertaken 
satisfactory Phase IV commitments in response to the CM 6: C issues raised in the FDA’s 
February 16,200l Complete Response Letter, and the teleconferences held on April 23. 
2001. -I 

- . . _ ._.. 

Sincerely 

Frederick C. Mills. Ph.D. 


